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1 FIELD OF INVENTION 

The invention is generally directed to optimize the use of energy to maintain 
goods temperature in particular when used in transportation vessels with 
limited available energy, i.e. no external power source available. Such 
transportation vessel could be refrigerated air cargo containers, refrigerated 
freight containers or other transportation vessels that carry available energy 
within its own system. The invention is applicable to goods that have an upper 
and a lower temperature constrain. Methods incorporated in the invention 
typically allow the goods to increase to its upper temperature constrain when 
the temperature outside the transportation vessel is higher then the goods 
actually gaining energy through heat-exchange to the goods itself. Methods 
incorporated in the invention also allow the goods to decrease to its lower 
temperature constrain when the temperature outside the transportation vessel 
is lower then the goods actually sacrificing energy through heat-exchange 
from the goods itself. With this invention the need for cooling or heating will be 
delayed and the available energy can be used in a more resourceful way. 
Furthermore, the difference in ambient temperature versus goods temperature 
decreases reducing the need for energy. 

1 .1 BACKGROUND OF INVENTION 

Temperature sensitive goods constitute a large share of the product inventory 
of every food, pharmacy or health care company. Unfortunately, each year 
millions of dollars in temperature sensitive goods are destroyed in transit. In 
order to maintain quality, all temperature sensitive goods must be continuously 
stored at the appropriate temperature from the time they are manufactured up 
until the moment of use. Once goods are lost, it cannot be regained or 
restored, and without proper care, goods may eventually get spoiled. If this 
occurs, the goods might become poisonous for the consumer and in the U.S. 
more than 1 0000 people died from food related diseases last year. 
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The system used for keeping and distributing goods in good condition is called 
the 'cold chain'. This consists of a series of storage and transport links, all of 
which are designed to keep the goods at the correct temperature until it 
reaches the consumer. When temperature sensitive goods are distributed 
special protection in terms of packaging is needed. For instance, the Health 
Care Industry has worked hard to develop its own set of specialized packaging 
systems. However, even the best packaging system can be defeated by an 
unexpected deviation in time or ambient temperature. Preserving the value of 
the goods while meeting the demands of on-time delivery is one of the 
greatest challenges facing the Health Care Industry today. 

The available packaging systems on the market today carry the energy within 
the same system as were the goods is packed. The systems control are 
designed to measure and regulate the air temperature within the packaging 
system at one set point. Air temperature within the packaging system fluctuate 
much more then goods temperature, mainly due to great difference in thermal 
mass, when ambient temperature fluctuate due to the environment that the 
packaging system is exposed to. 

When the air temperature of the packaging system change, the control system 
will utilize its energy source to maintain the temperature of the air inside the 
packaging system, although the temperature of the goods has not been 
affected. More energy then what is actually required will be consumed and, in 
the end of a distribution, there is a great risk that there will be no power left to 
maintain air temperature and the appropriate goods temperature may exceed 
it's constrain. 

Therefore, it is a need to optimize the use of available energy by allowing the 
temperature of the goods to fluctuate within given constrains, sacrificing the 
energy in the thermal mass of the goods, extending the actual time of effective 
operation of the packaging system. This should be done in conjunction with 
balancing the actual energy losses in the packaging system. 
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1 .1 .1 WEAKNESSES OF CURRENT METHODS 

- The method to sense the air temperature is based upon convection 

- The air temperature in the packaging system fluctuate significantly more 
than goods temperature 

- The packaging system may not record product temperature 

- The weight of the energy in the packaging system generates additional 
costs 

- The packaging system is increasingly hazardous for its environment with 
an increased amount of energy carried within the packaging system 
should a mechanical failure occur 

1 .2 SUMMARY OF THE INVENTION 

The invention is directed to: 

- To sense the goods temperature based upon conduction 

- Sense and control goods temperature 

- Allow the goods temperature to fluctuate within its constrains 

- Optimize the use of energy carried within the packaging system. 

The packaging system can in general case be any objects having methods 
that may optimize the use of available energy. Furthermore, goods that needs 
to be transported under temperature control is of special interest, since it is 
more dependent on the amount of energy that is available. In particular, the 
present innovation is best suited for packaging systems carried by 
transportation vessels. 
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2.3 DETAILED DESCRIPTION OF THE INVENTION 

Referring to the drawings in general, it will be understood that the illustrations 
are for the purpose of describing preferred embodiments of the invention and 
are not intended to limit the invention to the details thereof. 
Figure 1 . 

Figure 1 schematically illustrates a typical transportation vessel 20 according 
to one embodiment of the present invention. The transportation vessel 20 
comprises a storage area 30. The storage area 30 is sealed with a door 10 to 
secure the goods 70 within the transportation vessel 20 as well as to protect 
the goods 70 from external environment. The transportation vessel 20 is 
insulated so that heat exchange is low, thicker insulation and higher R-value is 
preferred not to limit the purpose of the invention. The storage area 30 can 
hold at least one box 40 that comprises the goods 70 and a sensor 60 is 
attached to goods 70 inside the box 40 sensing goods 70 temperature. An 
electronic tag 50 is located in close proximity to the sensor 60, responsive to 
signals communicated from the sensor 60. 

The transportation vessel 20 comprises a separate compartment for system 
controls 120. System controls 120 monitor at least one goods item 70 and 
comprises a transponder 110 to receive the signal from the electronic tag 50, 
a control panel 100 responsive to the transponder and an environmental 
control unit 80 that is responsive to the control panel 100. The transportation 
vessel 20 also contains a rechargeable energy source 90 that is responsive to 
the control panel 100. 

The control panel 100 is the user interface comprising systems control 120 set 
up of upper and lower temperature constrains, systems control 120 start as 
well as indicative information sensed by the sensor 60. 
The transportation vessel 20 also comprises a separate ventilated 
compartment for the environmental control unit 80. The environmental control 
unit 80 provides either cooling or heating for the storage area 30 through a 
system of channels. Heated or cooled air is produced in a conventional HVAC 
system. 
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When signals transmitted from the electronic tag 50 are received by the 
transponder 110 system controls 120 can ask for cooling or heating from the 
environmental control unit. 

System controls 120 are electrically connected to the environmental control 
unit 80. The transponder 110, the control panel 100 and the energy source 90 
are electrically connected in a system of electrical circuits and wires, when 
combined defined as system controls 120. The electronic tag 50 is electrically 
connected to the sensor 60. 

Figure 2. 

Figure 2 illustrates how to set upper temperature constrains 100B and lower 
temperature constrains 100C for the goods. The control panel 100 comprises 
a system on 100A function. With the control panel 100 in mode 100A the user 
can set the 100B and 100C temperature constrains. Systems control 120 
stores the set information. 

Figure 3 

Figure 3 illustrates a flow diagram of a typical operation for which the present 
innovation will operate in order to optimize the use of available energy. The 
actual operation of a system that maintains product temperature within a 
transportation vessel is well known by anyone skilled in the art. Systems 
control 120 may also contain a start 100D mode. When systems control is in 
100D mode and a box comprising the goods, the sensor and the electronic tag 
is in the storage area the transponder transmit a signal to the electronic tag to 
activate the sensor to sense the goods temperature. This is mode 60A and the 
systems control 120 is waiting for a response from the electric tag setting the 
system into mode 60B. Should the sensor not operate accurately the 
electronic tag will transmit a signal to the transponder. Systems control 120 
will indicate an error on mode 100A that display the goods temperature. This 
will allow the user to arrange for a new sensor and or electronic tag. If the 
sensor is working accurately it will sense, mode 60C, the goods temperature 
and the electronic tag transmit the signal to the transponder. Systems control 
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i 

I 120 compare the received temperature with the set temperature constrains for 

the goods, mode 120A. Should the goods temperature be within the set 
temperature constrains systems control 120 is waiting for next signal. When 
the goods temperature pass the set goods temperature constrains systems 
control 120 activates the environmental control unit and energy is produced, 
mode 80A. The method of operation will cycle between mode 60C, 100A, 
120A and 80A until available energy is consumed or the user stops the 
process. 

Figure 4 

Figure 4 illustrates a transportation vessel 20 for which present innovation is 
designed. The transportation vessel 20 contains a door. The transportation 
vessel 20 is design to protect the goods from the environment outside the 
storage area. 

Figure 5 

Figure 5 illustrates the goods that is stored in the storage area within the 
transportation vessel for which present innovation is designed. The air around 
the goods has low thermal mass and fluctuate rapidly in temperature when 
exposed to heat losses through the walls of the transportation vessel. The 
present innovation allows the goods to be maintained within an upper and a 
lower temperature constrain. The goods is considered to have greater thermal 
mass than what air has. The energy gain or loss from the goods when its 
temperature fluctuates within its upper and lower temperature constrains 
reduces the need of energy. The innovation is designed to manage such 
energy gains or losses. 

The goods are often placed on a pallet for ease in handling. The sensor and 
the electronic tag is attached on the goods to sense goods temperature. 

The present innovation is particularly beneficial in connection to transportation 
vessels designed to slow down heat exchange processes. The present 
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innovation may be used in distribution systems requiring a transportation 
vessel that needs to carry temperature sensitive goods whereas the energy 
source is limited and needs to be carefully controlled to last throughout the 
distribution. 

The invention is generally applicable to all areas storing, distributing, operating 
or handling temperature sensitive goods. Such areas could include cold 
storage rooms, refrigerators, machinery of production, line of production, 
hospitals, laboratories where actual damage to goods may be caused if set 
constrains are exceeded. Furthermore, the invention may optimize the use of 
energy in mentioned applicable areas as well. 

The invention may be used to sense, transmit and control other operations as 
well such as, shock and vibration, humidity, explosives, accessibility to 
protected areas, fungus, mould, bacteria's etc. 

It will be understood by those skilled in the art of various modifications and 
changes made to the present innovation without departure from the scope 
thereof, which is defined by the appendix claim. 
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